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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain at the same time 
both of a result that the heat resistance of a catalyst is 
improved and another result that a noble metal in the 
catalyst is restrained from sintering. 
SOLUTION: A particulate carrier composed of a core 
part based on Zr02 and a hull part based on Ce02 is 
obtained by adding a liquid chemical to mixed sol of 
zirconia (Zr02) sol with ceria (Ce02) sol, which have 
different isoelectric points, to adjust the pH of the mixed 
sol and agglomerating Zr02 and Ce02 separately in this 
order. When the content of Ce02 in the obtained 
particulate carrier is controlled to be 40-65 mol%, both 
of the result that the heat resistance of this catalyst is 
improved by Zr02 and the result that the sintering of 
the noble metal of this catalyst is restrained by Ce02 
can be attained at the same time in specified extents. 
When the particulate carrier is manufactured, if Y203 
and Nd203 are added, the heat resistance and OSC 
(oxygen-sorptive capacity) of this catalyst can be 
improved much more. When the noble metal is deposited on the Y203/Nd203~added particulate 
carrier, this exhaust gas cleaning catalyst having improved heat resistance can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It comprises an outer skin part which uses as the main ingredients the central part where this particle state carrier uses 
zirconia (Zr02) as the main ingredients, and Seria (Ce02) in a catalyst with which the precious metals were supported by 
particle state carrier, And a catalyst for emission gas purification of an internal-combustion engine, wherein Ce02 content 
in this particle state carrier is less than more than 40mol%65mol%. 
[Claim 2] 

A catalyst for emission gas purification of the internal-combustion engine according to claim 1, wherein Ce02 content in 
said particle state carrier is less than more than 45mol%55mol%. 
[Claim 3] 

A catalyst for emission gas purification of an internal-combustion engine given in either of claims 1 and 2, wherein an 
element more than a kind chosen as said outer skin part from alkaline-earth metals, Y, and a rare earth element is added. 
[Claim 4] 

A catalyst for emission gas purification of the internal-combustion engine according to claim 3 to which an element added 
by said outer skin part is characterized by Y and Nd being more than a kind at least. 
[Claim 5] 

A catalyst for emission gas purification of an internal-combustion engine given in either of claims 1 and 2, wherein an 
element more than a kind chosen as said central part from alkaline-earth metals, Y, and a rare earth element is added. 
[Claim 6] 

A catalyst for emission gas purification of the internal-combustion engine according to claim 5, wherein an element added 
by said central part is Y. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw 10/26/2009 



JP,2005-313024,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the catalyst which purifies the exhaust gas discharged from an internal-combustion engine. 

[Background of the Invention] 

[0002] 

Among the exhaust gas discharged from internal-combustion engines, such as a car, it originates in the incomplete 
combustion of fuel, and generates, and CO (carbon monoxide) and HC (hydrocarbon) generate NOx (nitrogen oxides) by 
the high temperature oxidation of nitrogen in the air. CO, HC, and the catalyst that purifies three ingredients of NOx 
simultaneously are called the three way component catalyst, and the composition which made metallic-oxide carriers, 
such as alumina with big specific surface area, support the precious metals, such as Pt, Rh, and Pd, to high distribution is 
specifically taken. 
[0003] 

It is important that the stoichiometric ratio of an oxidizing substance and a reducing substance is the equivalent in order for 
a three way component catalyst to fully act although CO and HC oxidize and NOx is returned by the above-mentioned 
three way component catalyst, and it is **. 

**. That is, it is important that the mixture ratio of the air/fuel in an internal-combustion engine is the optimal, and it is 
calling this optimum state SUTOIKI (theoretical air fuel ratio). When the stoichiometric ratio of the oxidizing substance 
under exhaust gas presentation and a reducing substance is not the equivalent, Lean (air is superfluous to fuel). Or it is 
desirable that it is rich (fuel is superfluous to air) and to be in the state where it is called and to amend a stoichiometric 
ratio to the equivalent by addition of an oxidizing substance or a reducing substance at purification of the exhaust gas in 

this case. 
[0004] 

So, in the catalyst for emission gas purification in an internal-combustion engine in recent years, a co-catalyst with OSC 
ability (oxygen occlusion ability), such as occlusion and Seria (Ce02) which can be emitted, for the oxygen contained in 
exhaust gas is used together in many cases. A co-catalyst with OSC ability adjusts the stoichiometric ratio of an oxidizing 
substance and a reducing substance for oxygen which is an oxidizing substance to the equivalent by occlusion or emitting, 
and exhaust gas is purified. 
[0005] 

Since compatibility with the precious metals it not only has OSC ability, but supported on Ce02 is strong to Ce02 as the 
above-mentioned co-catalyst, the effect which controls sintering (grain growth) of the precious metals is revealed. 
However, in comparison with other metallic oxides, in order to make Ce02 big and rough by condensation under a not 
less than 1000 ** high temperature atmosphere, specific surface area decreases, Since the precious metals currently 
supported on Ce02 with this condensation move and sintering is carried out, the technique of improving the heat 
resistance of Ce02 self is needed. 
[0006] 

In order to improve this heat resistance, in the patent documents 1, supporting the precious metals to the multiple oxide 
obtained by calcinating the zirconia (Zr02) excellent in Ce02 and heat resistance is proposed. In the patent documents 2, 
it consists of Ce02 and Zr02 [ excellent in heat resistance ], and supporting the precious metals to the mixed oxide 
obtained by calcining is proposed. 
[0007] 

[Patent documents 1] JP.10-194742.A 
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[Patent documents 2] JP,6-279027,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0008] 

In the art proposed with the patent documents 1 and 2, since Zr02 which was excellent in heat resistance near Ce02 
exists, the heat resistance of a particle state carrier itself can be raised, but it is difficult to control only to Ce02 the 
substance which exists in this particle state carrier surface. Therefore, the precious metals which a considerable amount 
of Zr02 existed in this particle state carrier surface, and were supported on this Zr02 surface are the Ce02 surface. 
Since compatibility is weak as compared with the precious metals supported upwards, big and rough-ization by 
condensation takes place easily, and the depressor effect of sintering is not enough. Therefore, the exhaust gas 
purification performance in an elevated temperature does not fully improve. 
[0009] 

By then, the thing for which the precious metals are supported with this invention to the particle state carrier which allots 
the outer skin part which used Ce02 as the main ingredients to the central part which used Zr02 as the main ingredients. 
The exhaust gas cleaning catalyst which can acquire simultaneously the heat-resistant improved effect by Zr02 and the 
sintering depressor effect of the precious metals supported on Ce02 is provided. 
[Means for Solving the Problem] 
[0010] 

In a catalyst from which the precious metals were supported with this invention by particle state carrier in order to solve an 
aforementioned problem, A catalyst for emission gas purification which comprises an outer skin part which uses as the 
main ingredients the central part where this particle state carrier uses zirconia (Zr02) as the main ingredients, and Seria 
(Ce02), and is characterized by Ce02 content in this particle state carrier being less than more than 40mol%65mol% is 
provided. 
[0011] 

In this invention, a catalyst for emission gas purification specifying Ce02 content in said particle state carrier to less than 

more than 45mol%55mol% is provided. 

[0012] 

In this invention, a catalyst for emission gas purification, wherein an element more than a kind chosen as said outer skin 

part from alkaline-earth metals, Y, and a rare earth element is added is provided. 

[0013] 

In this invention, an element added by said outer skin part provides a catalyst for emission gas purification being [ of Y and 

Nd ] more than a kind at least. 

[0014] 

In this invention, a catalyst for emission gas purification, wherein an element more than a kind chosen as said central part 

from alkaline-earth metals, Y, and a rare earth element is added is provided. 

[0015] 

In this invention, a catalyst for emission gas purification, wherein an element added by said central part is Y is provided. 
[0016] 

In a particle state carrier of this invention, particle diameter of Ce02 powder used as a raw material of Ce02 sol for 
producing this particle state carrier and Zr02 sol and Zr02 powder makes small particle diameter of this particle state 
carrier obtained by using the smallest possible thing. Specific surface area becomes large by making this particle state 
carrier small. Also in the precious metals supported to this particle state carrier, particle diameter is made small, and 
specific surface area is enlarged. 
[Effect of the Invention] 
[0017] 

In the particle state carrier which consists of an outer skin part which uses as the main ingredients the central part which 
uses Zr02 of this invention as the main ingredients, and Ce02, by specifying the content of Ce02 to less than more than 
40mol%65mol%. Ce02 becomes [ this central part by Zr02 ] moderately large able [ outer skin part ] for this outer skin 
part to cover this whole central part, and to form a layer by moderate thickness for the first time. As a result, both the 
effects of sintering control of the precious metals by Ce02 in which the affinity of the improvement in heat-resistant and 
the precious metals by Zr02 controls condensation strongly are simultaneously revealed above a constant level. 

[0018] 

Both the effects of sintering control of the precious metals by Ce02 in which the affinity of the improvement in heat- 
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resistant by ZrC-2 and the precious metals controls condensation strongly by specifying Ced2 content in said particle state 

carrier to less than more than 45mol%55mol% are simultaneously revealed on a higher level. 

[0019] 

The lattice strain of Ce02 becomes large by adding the element more than a kind chosen from alkaline-earth metals. Y, 
and a rare earth element Ce02 which is an outer skin part, and an exchange of an electron trivalent from tetravalence and 
tetravalence becomes easy from trivalent [ of Ce ion ]. When the valence of Ce ion changes, since the lattice size of Ce02 
changes to size, the occlusion/emission characteristic of oxygen become good, and it contributes to the improved 
efficiency as a catalyst as a result whose OSC ability improved. 
[0020] 

The element added Ce02 which is an outer skin part becomes easier to reveal the above-mentioned phenomenon here. 

when Y and Nd are more than a kind at least. 

[0021] 

By the element more than a kind chosen from alkaline-earth metals, Y, and a rare earth element as Zr02 which is the 
central part on the other hand being added, although a reason is not clear, it has contributed to heat-resistant 
improvement. 
[0022] 

As for the element added by Zr02 which is the central part in that case, when it is Y, the above-mentioned effect becomes 

still clearer. 
[0023] 

Enlarging specific surface area of a particle state carrier makes it possible to make more the noble metal amount which 
can be supported with the same weight. Enlarging specific surface area of the precious metals makes it possible to 
enlarge more area which contacts exhaust gas by the same weight. That is, it is possible to tie to improvement in exhaust 
gas purification performance in the combination of these a small amount of particle state carriers and these precious 
metals. 

[Best Mode of Carrying Out the Invention] 
[0024] 

The optimal gestalt in this invention is that Ce02 of the outer skin part 2 has covered this central part 1 whole by moderate 
thickness to the central part 1 formed from Zr02 in the particle state carrier, and the precious metals 3 (Pt) are supported 
by this this particle state carrier, as shown in drawing 1 . The minute thing of the particle diameter of this particle state 
carrier is preferred. In the catalyst for emission gas purification which the minute precious metals 3 are supported by this 
particle state carrier of this composition, and grows into it, it checked having the exhaust gas purification performance 
outstanding after the durability test in an elevated temperature. The same effect is acquired also in the monolithic catalyst 
which carried out the coat of this particle state carrier to the honeycomb substrate. 
[0025] 

The thing of a bilayer-ized state of this central part and this outer skin part is obtained because it will be the requisite that 
the manufacturing method of the particle state carrier of this invention has an isoelectric point when the starting material 
containing the ingredient which constitutes the central part differs from the starting material containing the ingredient which 
constitutes an outer skin part and it shifts the timing to condense. Namely, it adjusts with acidity by dividing pH into two 
steps in order of acidity [ acidity / alkalinity / alkaline order or ] after mixing stable sol (an isoelectric point is in the alkali 
side), and sol (an isoelectric point is in the acidity side) stable at alkalinity. It is possible to use a common acidic solution 
and alkaline solution for this pH adjustment. Nitric acid, chloride, etc. are mentioned as an acidic solution, and an 
ammonia solution, sodium hydroxide, etc. are mentioned as an alkaline solution. After adjusting to pH near the isoelectric 
point of the ingredient which constitutes this central part as the 1st step using these acidic solutions and alkaline solutions 
and making condensation start, it readjusts to pH near the isoelectric point of the ingredient which constitutes this outer 
skin part as the 2nd step, and it condenses and the ingredient which has already begun condensation is made to use a 
core and to sediment. This particle state carrier that consists of this central part and this outer skin part is obtained by 
drying and calcinating this. When adding an element further to each part at this time, it is preferred to produce a stable sol 
solution by the same acidity or alkalinity as a part to add, and to mix beforehand to two kinds of sol. 
[0026] 

In order to divide more clearly the central part and the outer skin part of the above-mentioned particle state carrier and to 
bilayer-ize them, when adjusting to the acidity side and adjusting to alkalinity to smaller pH exceeding an isoelectric point 
in the case of pH adjustment, it is preferred to add a solution to larger pH exceeding an isoelectric point. Thus, in order to 
pass through an electroneutrality field by adding a solution to the sol having contained the ingredient which aimed at 
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condensation until it exceeds a mutual isoelectric point, condensation takes place certainly, Since it will exist in a more 
stable field to the remaining sol, it becomes possible to make higher purity of the main ingredients which constitute this 
central part and this outer skin part. 
[0027] 

Next, support of the precious metals is possible by making distilled water distribute a particle state carrier, and making a 
precious-metals solution dry and calcinate after addition and stirring. As the precious metals supported here, one or more 
sorts chosen from Pt, Pd, Rh, Ir, and Au are preferred, and also one or more sorts of Pt, Pd, and Rh are preferred, and Pt 

is the optimal. 
[0028] 

Thus, the acquired catalyst for emission gas purification was molded into the pellet type of 1 mm square, and the rich 
atmosphere / lean atmosphere gas of 1000 ** shown in Table 1 as a durability test were switched by turns every 60 
seconds, and was put for 5 hours. This durability test was carried out in common before the evaluation in all the examples 
and all the comparative examples which are indicated below. 
[0029] 

It repeated by turns at 1 Hz, carrying out temperature up of the rich atmosphere / the lean atmosphere gas of Table 1 to 
evaluation of catalyst performance, and temperature when the content of C3H6 contained in the gas after catalyst 
passage decreased by purification to 50% of injection gas was searched for (HC-T50). About OSC ability (two to 1 mol 
02mol%/CeO), CO (2%)/02 (1%) was switched by turns in 60 seconds, and it computed from C02 yield at the time of 02 

circulation. 
[0030] 

Specific surface area was determined by the one BET method, and it asked for Pt particle diameter with -80 ** CO pulse 

adsorption process. 

[0031] 

The optimum content of Ce02 and Zr02 is verified below. Both Ce02 particle diameter in the Ce02 sol used below and 
Zr02 particle diameter in Zr02 sol are 100 nm or less, and the particle diameter of the produced particle state carrier is 6 
micrometers or less. Supported Pt particle diameter was 3 nm or less. 
[Work example 1] 
[0032] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02-central part Zr02, and the presentation of a particle 
state carrier is set to CeO2:ZrO2=60:40 (mol%). Evaluation criteria are taken as specific surface area, Pt particle 
diameter, HC-T50, and OSC ability. 
[0033] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%). Alkaline stable Zr02 sol (isoelectric point pH=3.5. 
Zr02 content 10.2wt%), Ce02: It mixed so that it might be set to ZrO2=60:40 (mol%), and NH3 solution was added until it 
was set to pH=3.0 to this mixed sol and was set to pH=1 1 .0 after adding HN03 solution. It dried at 120 ** after that for 24 
hours, and calcinated at 700 ** for 5 hours. 
[0034] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Work example 2] 
[0035] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Y203-centra! part Zr02+Y203, and the presentation 
of a particle state carrier is set to Ce02:Zr02:Y203=45:52:3 (mol%). Evaluation criteria are set to specific surface area, Pt 
particle diameter, and HC-T50. Y is added as an oxide. 
[0036] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), Alkaline stable Zr02 sol (isoelectric point pH=3.5, 
Zr02 content 10.2wt%), 20Y3 sol (Y203 content 15wt%) was mixed so that it might be set to Ce02:Zr02:Y203=45:52:3 
(moi%), and NH3 solution was added until it was set to pH=3.0 to this mixed sol and was set to pH=1 1.0 after adding 
HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0037] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
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dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Work example 3] 
[0038] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Y203-central part Zr02+Y203, and the presentation 
of a particle state carrier is set to CeO2:ZrO2:Y2O3=50:47:3 (mol%). Evaluation criteria are set to specific surface area, Pt 
particle diameter, and HC-T50. Y is added as an oxide. 
[0039] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), Alkaline stable Zr02 sol (isoelectric point pH-3.5, 
Zr02 content 10.2wt%), 20Y3 sol (Y203 content 15wt%) was mixed so that it might be set to CeO2:ZrO2:Y2O3=50:47:3 
(mol%), and NH3 solution was added until it was set to pH=3.0 to this mixed sol and was set to pH=1 1 .0 after adding 
HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0040] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (R4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Work example 4] 
[0041] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Y203-central part Zr02+Y203, and the presentation 
of a particle state carrier is set to Ce02:Zr02:Y203=55:42:3 (mol%). Evaluation criteria are set to specific surface area, Pt 
particle diameter, and HC-T50. Y is added as an oxide. 
[0042] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), Alkaline stable Zr02 sol (isoelectric point pH-3.5, 
Zr02 content 10.2wt%), 20Y3 sol (Y203 content 15wt%) was mixed so that it might be set to Ce02:Zr02:Y203=55:42:3 
(mol%), and NH3 solution was added until it was set to pH=3.0 to this mixed sol and was set to pH=1 1 .0 after adding 
HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0043] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Comparative example 1] 
[0044] 

Set composition as a catalyst to Pt (1wt%)/Zr02, and let a particle state carrier be only Zr02 powder. Evaluation criteria 

are set to specific surface area, Pt particle diameter, and HC-T50. 

[0045] 

Zr02 powder was distributed to the distilled water of one 6 times the weight of this, dinitrodiamine platinum solution 
(Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt might make it weight and might be 
1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was molded into the pellet type of 1 
mm square, and it used for evaluation. 
[Comparative example 2] 
[0046] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Y203-central part Zr02+Y203, and the presentation 
of a particle state carrier is set to Ce02:Zr02:Y203=25:72:3 (mol%). Evaluation criteria are set to specific surface area, Pt 
particle diameter, and HC-T50. Y is added as an oxide. 
[0047] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), Alkaline stable Zr02 sol (isoelectric point pH=3.5, 
Zr02 content 10.2wt%), 20Y3 sol (Y203 content 15wt%) was mixed so that it might be set to CeO2:Zr02:Y203=25:72:3 
(mol%), and NH3 solution was added until it was set to pH=3.0 to this mixed sol and was set to pH=1 1.0 after adding 
HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0048] 
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Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1 wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Comparative example 3] 
[0049] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Y203-central part Zr02+Y203, and the presentation 
of a particle state carrier is set to Ce02:Zr02:Y203=75:22:3 (mol%). Evaluation criteria are set to specific surface area, Pt 
particle diameter, and HC-T50. Y is added as an oxide. 
[0050] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), Alkaline stable Zr02 sol (isoelectric point pH-3.5, 
Zr02 content 10.2wt%), 20Y3 sol (Y203 content 15wt%) was mixed so that it might be set to Ce02:Zr02:Y203=75:22:3 
(mol%), and NH3 solution was added until it was set to pH=3.0 to this mixed sol and was set to pH=1 1 .0 after adding 
HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0051] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Comparative example 4] 
[0052] 

Set composition as a catalyst to Pt (1wt%)/Ce02, and let a particle state carrier be only Ce02 powder. Evaluation criteria 

are set to specific surface area, Pt particle diameter, and HC-T50. 

[0053] 

Ce02 powder was distributed to the distilled water of one 6 times the weight of this, dinitrodiamine platinum solution 
(Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt might make it weight and might be 
1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was molded into the pellet type of 1 
mm square, and it used for evaluation. 
[0054] 

The evaluation result about Examples 1-4 and the comparative examples 1-4 is shown in 4 from Table 2 and drawing 2 . 
HC-T50 used as the rule of thumb of SSA (specific surface area) by Ce02 content, Pt particle diameter, and catalyst 
performance was summarized in Table 2. The relation between Ce02 content and SSA was summarized to drawing 3 , 
and Ce02 content and the relation of HC-T50 were summarized to the relation between Ce02 content and Pt particle 
diameter, and drawing 4 at drawing 2 . 
[0055] 

The particle state carrier of Example 1 comprised only Ce02 and Zr02, and the particle state carrier of Examples 2-4 and 
the comparative examples 1-4 added and examined Y203 to each of the outer skin part which comprised Ce02 and 
Zr02, and the central part. Therefore, since the data of Example 1, Examples 2-4, and the comparative examples 1-4 
cannot be compared simply, to 4, the result of Example 1 is not indicated from drawing 2. 
[0056] 

From the result shown in Table 2, in Example 1 , even if he has no addition of Y203, can check that HC-T50 is low from 
the comparative example, but. It turns out that specific surface area is larger by adding Y203, and Pt particle diameter 
becomes small, and HC-T50 becomes lower, and it is improving in all the evaluation criteria. When the content of Ce02 
[ in / from drawing 3 and 4 / a particle state carrier ] is more than 40mol%65mol%, Since both the effects of sintering 
control of the improvement in heat-resistant by Zr02 and the precious metals by Ce02 are simultaneously revealed above 
a constant level and also the OSC ability by Ce02 also contributes, it turns out that the characteristic outstanding as a 
catalyst for emission gas purification is obtained, drawing 4 also shows also in it - as - Y203 - 3-mol% - when Ce02 
content is less than more than 45mol%55mol% in the added particle state carrier, HC-T50 becomes the lowest and is 
excellent as a catalyst. 
[0057] 

The effect by an alloying element is verified below. Both Ce02 particle diameter in the Ce02 sol used below and Zr02 
particle diameter in Zr02 sol are 100 nm or less, and the particle diameter of the produced particle state carrier is 5 
micrometers or less. Supported Pt particle diameter was 3 nm or less. 
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[Work example 5] 
[0058] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Nd203+Y203-central part Zr02+Y203, and the 
presentation of this particle state carrier is set to Ce02:Zr02:Y203:Nd203=58:38:2:2 (mol%). Let investigation items be 
specific surface area, Pt particle diameter, HC-T50, and OSC ability. Y and Nd are added as an oxide. 
[0059] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), alkaline stability Y203-Zr02 compound sol (Y203 
content 5wt%.) Compound sol content 10.2wt%, nitric acid neodium is mixed so that it may be set to 
Ce02:Zr02:Y203:Nd203=58:38:2:2 (mol%), NH3 solution was added until it was set to pH=3.0 to this mixed sol and was 
set to pH=1 1.0 after adding HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0060] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of thts, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Work example 6] 
[0061] 

Composition as a catalyst is set to Pt (1wt%) / outer skin part Ce02+Y203-central part Ce02+Zr02+Y203, and the 
presentation of this particle state carrier is set to Ce02:Zr02:Y203=58:38:4 (mol%). Let investigation items be specific 
surface area, Pt particle diameter, HC-T50, and OSC ability. Y is added as an oxide. 
[0062] 

Acid stable Ce02 sol (isoelectric point pH=8.5, Ce02 content 15wt%), alkaline stability Y2O3-Zr02 compound sol (Y203 
content 5wt%.) 20Y3 sol (Y203 content 15wt%) compound sol content 10.2wt%, Ce02: It mixed so that it might be set to 
Zr02:Y203=58:38:4 (mol%), and NH3 solution was added until it was set to pH=3.0 to this mixed sol and was set to 
pH=1 1 .0 after adding HN03 solution. It dried at 120 ** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0063] 

Thus the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 " after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Comparative example 5] 
[0064] 

Composition as a catalyst is set to Pt(1wt%)/Ce02+Zr02+Nd203, and the presentation of a particle state carrier is set to 
Ce02:Zr02:Nd203=58:38:4 (mol%). Let investigation items be specific surface area, Pt particle diameter, HC-T50, and 
OSC ability. Nd is added as an oxide. 
[0065] 

It stirred, and a cerium nitrate, a oxyzirconium nitrate, and nitric acid neodium were mixed and dissolved in distilled water 
so that it might be set to Ce:Zr:Nd=58:38:4 (mol%), and NH3 solution was added until it was set to pH=9.0. It dried at 120 
** after that for 24 hours, and calcinated at 700 ** for 5 hours. 
[0066] 

Thus the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 " after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[Comparative example 6] 
[0067] 

Composition as a catalyst is set to Pt(1wt%)/Ce02+Zr02+Y203, and the presentation of a particle state carrier is set to 
Ce02:Zr02:Y203=58:38:4 (mol%). Let investigation items be specific surface area, Pt particle diameter, HC-T50, and 
OSC ability. Y is added as an oxide. 
[0068] 

It stirred, and a cerium nitrate, a oxyzirconium nitrate, and nitric acid yttrium were mixed and dissolved in distilled water so 
that it might be set to Ce:Zr:Y=58:38:4 (mol%), and NH3 solution was added until it was set to pH=9.0. It dried at 120 ** 
after that for 24 hours, and calcinated at 700 ** for 5 hours. 
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[0069] 

Thus, the obtained particle state carrier was distributed to the distilled water of one 6 times the weight of this, 
dinitrodiamine platinum solution (Pt4.4wt%) was added and it dried at 120 ** after 1-hour stirring for 24 hours so that Pt 
might make it weight and might be 1 wt%, and it calcinated at 500 ** for 2 hours. The catalyst acquired by this process was 
molded into the pellet type of 1 mm square, and it used for evaluation. 
[0070] 

A result with Example 1 , Examples 5 and 6, and the comparative examples 5 and 6 is summarized into below using 8 from 
Table 3 and drawing 5. HC-T50 used as the rule of thumb of SSA (specific surface area) at the time of adding an element, 
Pt particle diameter, OSC ability, and catalyst performance was summarized to the case where an element is added to 
each part of the particle state carrier which consists of an outer skin part and the central part, and multiple oxide support in 
Table 3. The difference in the OSC ability according the difference in Pt particle diameter according the difference in SSA 
by carrier composition and an alloying element to carrier composition and an alloying element to carrier composition and 
an alloying element in drawing 7 and the difference in HC-T50 according to carrier composition and an alloying element in 
drawing 8 w ere summarized to drawing 5 at drawing 6 . 
[0071] 

Examples 5 and 6 and Example 1 are summarized first. The particle state carrier of Example 6 is the composition which 
added Y203 to the outer skin part and the central part of the particle state carrier of Example 1 . As compared with 
Example 1, sintering of Pt is controlled further, Pt particle diameter of Example 6 is as smaller as 10 nm or less, and as a 
result of carrying out OSC ability nearby improvement, HC-T50 which shows catalyst performance is a lower temperature. 
In Example 5, Y203 was added to this outer skin part and this central part of this particle state carrier, and Nd203 is 
further added to this outer skin part. As a result of adding Nd203, from Example 6, Pt particle diameter becomes still 
smaller, and carries out OSC ability nearby improvement, and Example 5 serves as temperature also with lower HC-T50 
which shows catalyst performance. As mentioned above, it turns out that Y203 and Nd203 are added by the outer skin 
part, and it is in it in the carrier of the catalyst for emission gas purification, and catalyst performance is more excellent in 
the direction where Y203 is added by the central part. The same effect is acquired by addition of the rare earth element of 
the alkaline-earth metals of Mg, Ca, Sr, and Ba and La, Pr, Sm, Eu, and Gd except Y and Nd. 
[0072] 

Next, Examples 5 and 6 and the comparative examples 5 and 6 are summarized. Although a difference cannot be 
checked in OSC ability, since the main ingredients of the outer skin part of a particle state carrier are Ce02 in Examples 5 
and 6, sintering of Pt is controlled more and Pt particle diameter is as small as 10 nm or less. It turns out that HC-T50 
which shows catalyst performance as a result becomes a lower temperature, and the elevated-temperature characteristic 
excels that with which two or more oxides were united as a carrier of the catalyst for emission gas purification in the 
direction which has taken the composition of an outer skin part and the central part. 

[0073] 
[Table 1] 





N2 
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CO2 • NO 

! (%)j (ppm)i 


CO ; C3H6 j 

(ppmC)*i; 


H2 ; 02 • 
• (%)• (%)' 


: H20 
i (%) 


'J y^iSs** 


bal. 


i 10 ; 2200 


2.80 : 2500 


i 0.27 : 0.77 


i 10 




bal. 


i 10 i 2200 


: 0.81 i 2500 


0.00 i 1.70 


10 



[0074] 
[Table 2] 
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[0075] 
[Table 3] 
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[Brief Description of the Drawings] 
[0076] 

fDraw ing 1] lt is a schematic diagram showing the carrier shape of this invention, and the carrying state of the precious 
metals. 

[Drawing 2] lt is a figure showing change of the specific surface area by Ce02 quantity. 
[ Drawin g 3]lt is a figure showing change of Pt particle diameter by Ce02 quantity. 
[Drawing 4] lt is a figure showing the catalyst performance (HC-T50) by Ce02 quantity. 
[Drawing 5] lt is a figure showing change of the specific surface area by an alloying element. 
[Drawing_6]lt is a figure showing change of Pt particle diameter by an alloying element. 
[Drawing 7] lt is a figure showing the catalyst performance (OSC ability) by an alloying element. 
[Drawing 8] lt is a figure showing the catalyst performance (HC-T50) by an alloying element. 
[Description of Notations] 
[0077] 

1 Particle state carrier central part 

2 Particle state carrier outer skin part 

3 Precious metals 



http://ww4.ipdUnpit^ 10/26/2009 



JP,2005-313024,A [DETAILED DESCRIPTION] 



Page 10 of 10 



[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description 
[0076] 

fPrawing 1] lt is a 
metals. 
[Drawing 2] It 
fPrawing 3] lt 
[Drawing 4] lt 
[Drawing 5] lt 
[Drawing 6] lt 
[Drawing 7] lt 
[ Drawing 8] lt 



of the Drawings] 

schematic diagram showing the carrier shape of this invention, and the carrying state of the precious 



s a 
s a 
s a 
s a 
s a 
s a 
s a 



figure showing 
figure showing 
figure showing 
figure showing 
figure showing 
figure showing 
figure showing 



change of the specific surface area by Ce02 quantity. 

change of Pt particle diameter by Ce02 quantity. 

the catalyst performance (HC-T50) by Ce02 quantity. 

change of the specific surface area by an alloying element. 

change of Pt particle diameter by an alloying element. 

the catalyst performance (OSC ability) by an alloying element. 

the catalyst performance (HC-T50) by an alloying element. 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw..^ 10/26/2009 



JP,2005-313024,A [DRAWINGS] 



Page 3 of 3 



r 



1 


300 


: &@ 




t 


290 


f—\ 
p 


280 


I o 

ID 


270 


»— 


o 


260 


; 1 


250 






240 



S5«>5c3B \z£ 6 8> &CHC-T50) 



287 



251 



255 

av 




^te^s ^tS^6 




283 



if 

MB 



I • 



ft 



I 

i ! 



« 

• — 



. i 




http://ww4JpdUnpit.gojp/cgiW 10/26/2009 



(19)B*S«g*ff(JP) 



(12) & 



» W 18(A) 



(43)£r^H 



$$IS2005-313024| 

(P2005-313024A) 
¥*17*11H10H (2005. 11. 10) 



(51) Int. CI. 7 
B01 J 23/63 
B01 D 53/86 
B01 D 53/94 



F 1 



BOl J 
BO 1 D 
BOl D 



23/56 
53/36 
53/36 



30 1 A 
1 04A 
ZAB 



f-73-F (: 

4D048 
4G069 
4G 1 69 



ran* m n *3i£>2& 6 o l (± hm) 



(21) £SS#*f 


4f H2004-131433 (P2004 -131433) 


(71) an A 


000003207 


(22) ft MB 


sFflE16*£4J!27B (2004. 4.27) 


















(72) »W* 
























F^r-A(§ 


-%) 4D048 AA06 AA13 AA18 AB05 BA01Y 








BA02Y BA08X BA14Y BA15Y BA18X 








BA19X BA30X BA31Y BA33Y BA41Y 








BA42X BB01 BB16 EA04 










(54) [%9J!<D£f« 









(57) [gift] 

a-T (Zr02) Wl'fc-teDT (Ce02) YlVfrbfSi. 
ZM-SyMzm&ZtiQtXpHZm&L. Zr02. C 
e02W«T'W6S**ii:"C. Z r 02£±j£# 

*it«kCe02ft±«»fc-*-*n**J: 9«ffttt^« 

fi^ft^ixS. C^jt^r^-J: Off^ft&Kfe^tfc 
a#:t-fc(tl>CeO2^ : S'ft$:4 0inol%lil±6 5mol 
XfclWWS£i:t\ Zr02fcJ:4Hf*tt|fiJ.l:i:. C 
e 02C J^^K^y? 'J >"^Mi$iJ<OMSft**<|SlB# 

gB#tc:Y203fc N d203£85fln-f & £ fcT'IffiMSi: O S 
Cffi&£*)— Sfa-tf-S. £UiJ:9Y203fcNd203£ 

[3*R@] ill 




(2) 



8P032OO5-313Q24 



[MRfciHl] 

«V*tE*t«4«3&«ffl»S^«»t=*J^t> B» : F«*a*W»^3-T (Zr02) 
^i^frS^'t^t-bUT (Ce02) £^#fct-&*h&atf>^fi§J&£fT~ 
a-?«a«cK:i3tt4C e O 2#^S*<4 Oinol%m±6 5mol%mT-CJ)^C: SrWaki" 

ttBtt^ttfifttCfcttiC e0 2ttili4 5mol%IiLL5 5mol%irFT'£>&.I 1 £^38 
[|f;J<Ig5] 

jD£ft & <! t £«r«fc-r«. . l S.V r 20V^fL*HclE«^f*l^llll9(7)SWX^-fl:ffl 

[0001] 
[0002] 

3mMm<vftMWM£ , omih2ix&mtfA<oo-h. co ( -gHti£3? ) , hc (mt* 

*> (i^WT^^M^eHtT^L. X. NOx (fiBKBtfbft) (iS^+«^p<7) 

[0003] 

±MZE.7mmiZ ± r> T C O K# H C (±SHfc £ ft. N O x (iil7C S tl h * { , - 7cfti!&#H-# 

^0^*»J£* f 3*'P*v (W^LT^jSII) Xt±. 'J y 

[0004] 

aimffii-* £ 'J ?" (ce02)«)oscij (gsRoostt) 

■ **flfffl-ri«*^V-». OK-ffctt^T-ft^ISm?:. 
[0005] 



(3) 



#^2005-313024 



±K LtzM&t tUOCe02 fcti OSCfgSr^LT V ^4 «f tfCii* < , C e O 2 _t 
3&**fERi-&. LfrL&#£>ffioA«IHI^fcJt«Lfc*£\ C e 02ti 1 0 0 0*CW. 
C e O 2±fcfi»Sit-CV^«A«*^»UT^y^ 'J y^S*lftfc«>. C e O 2 
[0006] 

£<oWifttt£tt£-*-*:fc*>l=* %f¥fJ£.M 1 C e O 2 fciBJ!fettt:»ut ^ 

3-7 ( z r o 2 ) k 9#^ftfc«^iM;ajfc:*&fSS:Jl#-t" k a* 

«SRS*VO>4. X. «flFS:lR2K:*JV^TJi, C e O 2 J: WftttfcftflfcZ r O 2*>fe* 
[0007] 

IMfXm ] 1 0-19474 2#&S8 

[#8fc*0K2] #H¥6 - 2 7 9 0 2 7^&fB 

[0008] 

1 atf 2TSBK*ilTV^afSTtt. C e O 2(7)i5^tcW^tttCffiiX^Z r O 

mzft&t&Wg. £ C e O 2 O^OHW-*- 4 i k fiEf8T'£> 4 . ^fi^ Z r O 

2 fr'ISfitt 1 ttfflft*® fclftt U MZr02 £ tltz S&Rli C e O 2 31® 

[0009] 

* £ T*miT'li , Zr02 £±J&» k L,fc«t"&»fc C e O 2 k Lfctt&ffl Sr 

Ef-*e^ttSttfc*£*l£ffl#-r 4 £kT\ Z r O 2 fc J: 4B!?M4 fa±M&t C e O 2 

[0010] 

, mkTVZ&foWjUa—T (Zr02) £±j£#k-f ■S.^OSJk-teDT (Ce02) 5: 
kjjMJ-k-f *^*tW4)«Wt**l. 3&*oKfi4^ttta*fc:*J*t6 CeO 2^fi*<4 Omol 
%JjLh 6 5 mol %mTT'$> 4 £ k * WfSfc -f « »^flMtffl««S*lltt-f 6 . 
[0011] 

Kd^ftWrtt. *9ffifi^ttSttfcfe»t6C e O 2-&Wfi£4 5mol%10Ji5 5ool%Ul 
T£*l£-f 4 £ k Srftiak-f 4 s f Wx«KtffllMI«r«fir*-* . 
[0012] 

[0013] 

[0014] 

[0015] 



(4) 



#^2005-313024 



[00161 

*%Ba^Ofi^*li*^=^3V^T, im^VSmZftm-tZttcDC e 0 2m Z r O 2 
YWmfAkKh C e O 2©;fc&tf Z r O 2^««Mtt^^ l )'h§V**> 

[0017] 

#ffl#fc*5VvC. Ce02«*fi^4 0mol%iyjh6 5«»l%JilT£&5&f'6£k-T\ ^ 
#>T Z r O 2 (C X lWfr*&W3UttZk$ < ifOC e O 2 t±g^ft«#K+'fr»£f**« 

v^fflg&W3rJI£^J£^£C:kj^tBk:$r&. Z r 0 2fcJ:&IiS!H4ft±k 

Jt&B k O^ft^j *^<^ S-WSfl-t ^Ce02tiS x^'jy 7$mnM%) 

[0018] 

M^BufEfi^^fto-fclt SCe 02 #3rfi£ 4 5 mol %I2LL 5 5 Bol%UlT^ffl^"S 
>tt, Zr02tCj:^W8ftttfS]±ks *^JRki0iSW^*^<«AS:WS , J"^^CeO2 

[0019] 

£8H)lrt- 6 CI k TC e O 2 cOte^ < =5: 0 . Ce^V«3IH4 «&tX 

4 3 fffi^om-?^ OK 1 ) if&Wi k & -i> . Ce^ y<DmWf^VCt & BS£»i C e 
o 2 <n>Wf-V4 X\t±'Hz$zitt h fztb . R^fUK/ifeailStt < * 0 o s c figfttffl 

[0020] 
[0021] 

— 4i,c*B-cJS>4Zr0 2K:r;i'*y±SMkH. Y&tf«:tSjE*± 0 MK3*ifc— 
[0022] 

[0023] 

•r^^k^nrtgk-rs. £&JB^tt»®m£;*:£<-r6-kJ±, H-ssT*£uf;* 

k«M-TSiBaSrJ: , 3^#<-t5C:kS:-5ri6k-rs. HJfc. J: DiWfcOKtHMKfflttfcK 
[0024] 

Sftrtr+'MBlfc. ^^52WCe0 2*W'l:^1^2r®S'a^/I$T'S->■C^3 , ?. - 

^Baa^ncffltttcsAa 3 (Pt> tfmftztix^hztxhh. K(co« : F«fflfW)tt 
®4»>kc& & i k l v aMt^Baa^ttfifitctsfc/j^sAai 3 #ti}#£ *xt be 
&mfixmmimTii. ^xcom^mmMza^x t>muz&*fz.»ft.&&z : trth 

[0025] 



(5) 



#132005-313024 



jg&V/i' (iStt&U:77i';&yWfcfc4) i: T;u* U ttT'S^ V;u ( W£f iiSttiSOlC 

^« . ma Lfc v *swa t m tw&x'&fefr/jvmm z l . 2 asor/p^^ii^- 

[0026] 
[0027] 

ft* «*§*iifC=rt&f*4. ££-CffllfrfS*£«i:l/CUt. Pt. Pd. Rh. 

I r. Au fr^MiRZti& iaBLb6 t #4L<. IWiPt. Pd. RhOiakUb#if 
£L<. Ptj&fftjTC**. 

[0028] 

CIO J a t= U-C»^*i>S#^JWtra*HK* 1 y httfcJSS! t , WAISifcfc 

ffimz*m<,z$mi.t2. 

[0029] 

^iT'^tlciO^L^kt^aSS:*^ (HC-T50) . X. O S Cfjg ( O 2mo 
l%/Ce02-lmol) to^tli, CO (2%) /02 (1%) £ 6 0»TXSt=« 0 

O28SEiiB#(0CO2^^ftJ: 0S:ttiL.^. 

[0030] 

Etc Jt&tfifXtt BET 1 jftjfe. P t mm±- 8 0 -Cc^C cWkafWajC J: 0 . 
[0031 ] 

aTizc e02izr02 o©;i#*a£;f$fiE-f & . ^mr-cfflv^^c e o 2 y;nt»<o 

C e O 2a^gaU f Z r O 2 V'/l'+^Z r O 2&?&fi££ 1 0 OimJUTT* 0 . fWKL 
[0032] 

timtLX&ffiffli. Pt ( lwt%) /^SSCe0 2-4"i:^Zr02i: U 
ffiftrtOfflfigU:. CeO2:ZrO2 = 60:40 (mol%) fTS. fPW^BJiJt^HS 

. ptsm hc-t5o, oscmt-tz. 

[00331 

lttS^Ce02^Mf^pH = 8. 5. C e02ttil 5wt%) . T^'Jtt 
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^Zr02//l' (fijSpH = 3. 5. Zr02^til 0. 2wt%) 2:. Ce02 : 
ZrO2 = 6 0 : 4 0 (mol%) J: 3 fc*&U ^<?)S^/M:pH = 3. OtC^r 

££T-HN0 37k*m££Ss&DflL pH=11. 0fcfr4*T-NH3**iK£8SraLfc. * 
«tl2 0 XTC 2 4 Bttatfti L . 7 0 0 XTC 5 BffiHRA Lfc . 
[0034] 

lwtXfcfciJ^Cs^bayTSyfitofcSiK <Pt4. 4wt%) Sr»LH$Pifflg*¥ 
12 0-CT-2 4 B$ntt)R t . 5 0 0 *CT 2 B#^M^. Lrt: . .1 Mgmtm fefXTtfflS 2r 

[0035] 

fmtLX<vmmt. Pt (lwW)/»ft»Ce02+Y203-«K>»Zr02 + 
Y20 3kU SfM^Mti- Ce02 : Zr02 : Y203 = 4 5:52:3 ( 

«oi%) t-rt. msmmnt&m. pta^e. Hc-Tsofc-ts. Yjuwk 

[0036] 

itt^Ce0 2V;Mft^pH = 8. 5 S Ce02ttil 5wt%) , TVl^'Jtt 
$SZr02V;Kft*ipH=3. 5, ZrO2#^Tfil0. 2wt%) , Y203WP 
(Y203ttil 5wt%) Ce02 : Zr02 : Y203=45 : 52 : 3 (mol 
%) fc$r4J:5fc:fi£U - COM^/MZ P H = 3 . 0t=3r44THNO3*»SE*SaiI 
P H=11. 0fc*54TNH3*S»£*flaUi. 1 2 0*CT2 4«ISItttt 

U 7 0 0*C-C5^HSl^tU3t. 
[0037] 

i <o± o iz txn titititkTttmfo* 6 mcomMcom^^z^ u pt lt 

1 wt% fc J; o IC : J- h u S^'T 5 yfi&**« ( P t 4 . 4wt% ) *ma L 1 iffiffllfF 
1 2 0KrC2 4B«B«aitU 5 0 0*C-C2B§^^L7t„ i««ffiT»6ilfcl«IE* 

[H&I59] 

[0038] 

JIWikLTiOfll*{±. Pt (ltrtX)/»ftSCe02+Y203-«W:v»Zr02 + 
Y203tL. &^#ffl#tf>fflj£;{4, CeO2:ZrO2:Y2O3 = 50:47:3 ( 
■ol%) fc-fS. fPfiPSB«ib*ffi«. PtgfS. HC-T50t-tft. ffi. YtelHt 

[0039] 

K14^Ce0 2V;K^m^pH = 8. 5. Ce02^fll 5wt%) s 
SSZr02/;KftoH = 3. 5, ZrO2^I10. 2wt%) , Y203VVU 
(Y203MH 5wt%) Sr. Ce02 : Zr02 ; Y2O3 = 50 : 47 : 3 (mol 

%) lz%2>£otzm&L. z vym&VMz p h = 3 . 0t&6£THNO37kif?£S-?fe!jD 

P H= 1 1 . 0fc*4*TNH3**»«r8HlDLfc. 2 0XJT2 4l«Snfc* 

Ls 7 0 0*CT'5B*r a ^fi!tU^. 
[0040] 

Z\<D£o(,ZLT% kiVtd&rf-VitBikZ 6 fg^a*c7)^@7K^Sfc I. Pt tfmMlZ LT 
lwtXk ! SrftJ:5fe:> ? -hDi , T5yeA*»iR (Pt4. 4wt%) SaSflnL HSfiHSJ* 
1 2 0"CT'2 4B#iaSa£U 5 0 0'CT'2B$ia^L7t. ClWSSffiTiitiXfeStiiS: 

[ Mt&ffl ] 
[0041] 

fiifiEt LT<7)<ff£fi, Pt ( lwt%) /nS»Ce02+Y203-W'»Zr02 + 
Y203t L, fi^#ffltt*>fflj£UL CeO2:ZrO2:Y203 = 55: 42:3 ( 

■oi%) t-th. mg&mnk&sm* pta^g. Hc-Tsofc-rt. ras. YtiKfls 
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[0042] 

SStt£5gCe02V/U (3£«jiLpH = 8. 5. C e02^til 5wt%) . TJUtfUtt 
^Zr02/;MffjiipH=3. 5, ZrO2^S110. 2wt%) , Y203VVU 
(Y2 0 3tti.l 5wt%) Sr, Ce02 : Zr02 : Y203 = 55 : 4 2 : 3 (mol 
%) tzK&ZolzM&l,. C\CD&-£V)UZpH = 3. 0tC^rl.iT'HNO37j<j§^^jD 
f£, P H=11. 0^S^T'NH3*?i^&g?jDL./i. -eoflcl 2 0°C-C2 4B$p B 1|g^ 

U 7 0 0 c CT'5B$^^L/i. 
[0043] 

iwt%t^^,j;aic^-ho^T5>e^7i<?t?s (Pt4. 4wt%) ^asin l i mmmw 
1 2o < cx'2 4B#rai£^t. 5oo ,, c-c2B*^Mfi£L^„ ^ffmrnx-m^ixtz^m^ 

[0044] 

j^fcLT^filfiKifi:. Pt ( lwt%) /Zr02 tL. t : fftfi^ZrO2e*£0A 
[0045] 

Zr02i^6 «FO**fDj*«*fc:#tt U Pt tfM&lZ tX 1 wt% t i 3 i? 

-hai/Ts >-s^tJq§?s ( p 1 4 . 4 wt% ) fcgsjn l i nsrajsmiL 1 2 crcr 2 4 b# 

U 5 0 0*CT2B#^^L^. £<0MaTi#^ix*:M$£2: 1 mvfaco^U -y httC 

C Jt^M 2 : 

[0046] 

fmt LXcnmmi. Pt (lwtX)/MailCe02+Y203-W'»Zr02 + 
Y203fcU 6f»<0«i Ce02 : Zr02 : Y203 = 25 : 72 : 3 ( 

moi%> t-rs. pfiPiai±ifc^8ps. ptam Hc-rsot-th. Ytmtt 
hxmmfh. 

[0047] 

SttS^C e O 2y;L- (f t.^P H = 8 . 5, C e O 2-£WS 1 5wt%) % T/I^ftt 
$^Zr0 2 l /;KffjSpH = 3. 5, ZrO2^I10. 2wt%) , Y2 03V> 
(Y203ttil 5wt%) £\ Ce02:ZrO2:Y2O3=25:72:3 (mol 

%) izK&Xolzm.&L. dcoM-^V;utpH = 3. 0te$r**THNO3*}g»£«ail 
?^ P H= 1 1 . 0fcfc4*TNH3*S»£8aDL:fc. 1 2 0*CT"2 4^112*1 

U 7 0 0TTC5l«BW**Lfc. 
[0048] 

lwt%t%ZXo t^- H o i^'T S y ( P t 4 . 4wt% ) Sr8sJn L 1 a$|3Hft# 
1 2 0t;T'2 4l*iaHa*U, 5 0 0-CT2B§|3]^L^. £<0|^Tf*fc;hjfclHfc* 

[0049] 

HMt LXnffimi. Pt (lwt»)/n*»Ce02+Y203-«N:>»Zr02 + 
Y203tt. fi^tffflfltfDfflrtctt, Ce02:Zr02:Y203 = 75:22:3 ( 

moi%) ti-h. mmrnmammm. ptem Hc-T5oti-i>. Ytmit 
mt Lxmu-rz. 

[0050] 

Stt$SCe02/;Kfl.«pH = 8. 5, C e 02ttt 1 5wt%) . T^'Jtt 
g^Zr02^Kft.*pH=3. 5. ZrO2#3T*10. 2wt%) . Y203V;W 
{Y203ttil 5wt%) Sr. Ce02 : Zr02 : Y203 = 75 : 22 : 3 (mol 
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%) fc=fl:4 J: 3 fcS£ U -I ofi^WMc p H = 3 . 0t&4iTHNO3#SSte*Sii 

tt. pH=11. OK&SiT'NHB^^&J^DL*:. •f-omi 2 0-CT2 4KfH^ 
U 7 0 0*CT'5B«I$ML*:. 
[0051] 

1 wt% t tch t 3 IZiS- h a VT 5 >-&&7l<^?j$ ( P t 4 . 4wt% ) fcgsfln L 1 B*fg«# 
flL 1 2 0X;T2 4iSSISWa»L. 5 0 0°CT-2B#P h 1M^L^. CI <rm&X"£i httfz?m&. 

CJt^4 D 
[0052] 

AUK t LX<r>mm±. P t ( 1 wt%) /C e O 2 i: U fi^ttfittliC e O 2^*0^. 

t-rz.mffimmsitmwm. pttm Hc-T5ot-r&. 

[0053] 

C e 0 2»*i 6^«*£7)^S7Kt^L. P t **fi*tc LT i wt%fc J: 3 IziS 
- ha^TSya^Tfcjfflg (Pt4. 4wt%) £8*360 L lBSRSBffflL 120*CT'24B# 
BMHiU 5 0 0*CT2B$g|M^L7t. £^ffiT1§£>iXJtftl!&£ l«#J«Wl/» htffc: 

[0054] 

Hfflsfiaj 1 frt> 4 RlftiMM 1 4 to wr OiFfffi&HI £ * 2 &t>12 2 4 . 
^2{c(iCe02^fitci^SSA (ifcH®fi) . P t f&^g-e LTB4Mttf}frOB££: 
&&HC-T5 X. 1 2 CtiC e O 2Mih S S , ®3t;{i 

C e O 2ttS,t P tftT'&cofflmZ . -£LTll4 tCtiC e O 2-gqfrfifc HC-T 5 0?) 

lllfM 
[0055] 

SIMCTlcOS^fflfttiC e02hZ r O2<0*#>4>fctlft$*U X, HfigpiJ 2 4 .& 
t/Jt«CT 1 j6»4> 4<aft : f ttfflfleliC e02kZr O 2*»£>»jS&*i:WI*SB4: 4"C«<0«- 
^^Y20 3Sr^iDLT^ftL^. J: -?TH;M#J 1 fc$afi«20»4>4»tfit«0i 1 *»4>4 
Of- * **Mtcltll8rr* - fc 3rUfc#>. 12*^4 (ctilBftft 1 O&JfttiieS! L 

[0056] 

m 2 iz* tuisMi *) - nmm 1 vi± y 2 o 3 ogs&ns: lt t jttwi i 0 h c - t 5 0 

tf&KfriXVhUb Wm&X'Z Y 2 O 3 £ jSfs&Df & £ fc T'Jt*Df«(i J: •? < 
. Pt«MU:J:0/Jv5<. -e-LTHC-T5OtiJ: , 3ffi< : Sr0s ■f-^T^iWSSfcrti 

^a*>'4 0nK>l%liUi6 5iDol%cOi:#, Z r O 2 <£ &Iti&14[6]±fc . Ce02tJ:l.f 

-?-co4>T'i>ia4*^t^*^J:3lc. Y2 0 3#3»l%^D3hfc«^ttfittfc: 
t5V^TCe02 "gr^ft:** 4 5 mo 1 %Jilh 5 5 mo 1 % UT<0 fe £ H C - T 5 0 * { S t> {£ < =Sr 

[0057] 

mTtgSinjn^lcJ: «JUTTfflV^C e 0 2 1 //P+«C e O 2*i^- 

SStfZ r O 2 V/P4>OZ r O 2©^g(±S^ 1 0 0 nm&TT'J) 0 . fBRLfctMMflffltt 

<omm5 umaTx-hh . mnztitz p t 3 nnjaTt-fc o . 

[SSS60H] 
[0058] 

feBSEt LT<7)1Sfiic,ti. Pt ( lwt%) /^gBCe02 + Nd20 3+Y203-4"'C> 
g|3Z r O 2 + Y 2 O 3 fc U f ^ffiflaOffljj&i , Ce02 : Zr02 : Y203 : N 
d203 = 58 : 38 : 2 : 2 (mol%) i@3£JIUi:Jt«PR. Pttm HC 

-T50, osctgh-rs. ft. YavNdtiBKkfljtLTaaiiD^i. 
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[0059] 

lHi£5tCe0 27VM^tt£pH = 8. 5, Ce02M115wt%) . T;^'J14 
£jgY 2 O 3 - Z r O 2&£V)V ( Y 2 0 3^ti 5wt%. Ig-g-VOl^^rJ: 1 0 . 2wt% 
) . V&St** Ce02 : Zr02 :Y203 : Nd203 = 58 : 38 : 2 : 

2 (mol%) tc&.g> idlCig-^U ^«S^-V^CpH = 3. 0^^>ST'HNO37j<^ 

is&8sM&. ph=ii. oizzc&tx'NHSTmm&muitz. z<?m.\ 20'cx-2a 

iftSH&K L, 7 0 0*Ct5 $ISHftl£ L£ . 
[0060] 

lut%t%h£?t,Zz;-ha=ST$>&-&7ti%m (Pt4. 4wt%) L 1 B$HBg# 

1 2 crce 2 4 erases u 5 0 ox:x'2^m^iL^. .r commx-n htititm £ 
[ge&fefli] 

[0061] 

fijtf£i: l.X<?>mm±. Pt ( lwt%) /^SC e 02 + Y2 O 3 -*MC e O 2 + 
Zr02+Y203fcU mWttmfovMmt. Ce02:Zr02:Y203 = 58 
: 38 : 4 (mol%) fc-f*. P^B«Jt*®W. PtlHHS, HC-T50, OSC 

[0062] 

Ktt££Ce0 27'/V (^ttj5pH = 8. 5. C e O 2^& 1 5wt% ) . T/V#'Jtt 
£5£Y 2 O 3 - Z r O 2*£WU ( Y 2 0 3^1 5wt%, ateWU^rtdl 1 0 . 2wt% 
) „ Y2 03WU (Y203tfil 5wt%) Sr. Ce02 : Zr02 : Y203 = 58 
: 38 : 4 (mol%) £3:4 J: dfcfi^U - <OS^//K: p H = 3 . OCSriiTHN 

o37kmm.$:mnik. ph=h. otth&x'hiHSTmmzmaLtz. ^^120 

*CT2 4B«aiH!iU 7 0 0X:X'5mfflMf$.Ltz. 
[0063] 

1 wt% fc J: ? iz=J- hoi^T 5 >&&*.mi& ( P t 4 . 4wt% ) SrSsflD L 1 BSiamif 

tiL 1 2o-cr2 4B#ia$a^L, 5 0 o*cT2^fsi^Lfc. c: commx-n ^tuttm* 
immn^^-y hmzj&MLxmmizm^ti. 

[0064] 

timtLXnffitfUi. Pt (lwt%)/CeO2+Zr02 + Nd2O3tL. 
afrc7)fflfiK«is Ce02 :Zr02 : Nd203 = 58: 38: 4 (mol%) P 
^JSa(±Jt*®R. PtSt^tS, HC-T50. OSCfgtfS. NdliKftitL 

[0065] 

JRSzKtWK-fcU^. tf^S'WRS'VUa-^A, iiS^M-i^^fr, Ce : Zr : N 
d = 5 8 : 38 : 4 (mol%) o fc*S-£U Mft. *JWL« pH=9. 0 t%Z> 

±TNH3*»«Efci6ftlUfc. -eoai 2 0°CT' 2 4 B#TO& U 7 0 0K;-C5li*|g|«J* 

[0066] 

Z<7)£ o izLX&btlti'&TDmiki: 6 te^Mcoggg/kKtfjiX U P t sWttlcl/r 
lwt%fc&&<}:d {Cx-hny'rS^aA*}®^ (Pt4. 4wt%) L 1 BSIIBSOT 
flL 1 2 0iCT*2 4i«a»aiL. 5 0 0-CT'2B*S^fi£t^„ iO»&T»fcilfc*MI£ 

[0067] 

fimtLXnffimt. Pt (lwt%)/Ce02+Zr02+Y203tL>Sf«fi 
ffcOHlfcte. Ce 02 : Zr02 : Y203 = 58 : 38 : 4 (mol%) 
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m±itmm. ptam hc-tso. oscmt-tz. ft. YumiMfatLxma 
-rs. 

[0068] 

M^Mzmg-tOVJ*, **i/-®mi;}Va-*72±, ffilH -v h V *} A£ . Ce : Zr : 
Y=5 8 : 38 : 4 (raol%) fcSr* J: ? fcSte U *WU P H = 9. Ofc3r& 

*"CNH3*jSjB[*«SSDLfc. -tOftl 2 0X;-C2 4l*IBI9a*L» 7 0 0*C-C5B*IBMft£ 
L-'^z « 
[0069] 

iwt56k3r*±3fcS'-hQS'T5ye£**»[ ( pf4. 4wt%) zmnLimmmf 

ft. 1 2 0-CT'2 4B#S^L. 5 0 0TrC2B3rRHftlftLfc. i<^Hft-Cf»A>*ut*Hi* 
[0070] 

fc^k«^Kfk*ffl#K:5c**aainUfc*^)SSA (it*H«) . PtSfg. OS 
7 tc(ita«c(S^ i: mQ7cm t J: & o s c fl&ox v ^ „ -t L t H 8 £ liffifttf j£ t &2ni7c% 

[0071] 

4-fSOfcW5aiX6i:S(afc«lfc:-PV^T*i:«>*. HSgfJ6co^ttffl«±. HS6M1 
<^S^ttffl«sO^g?t't"'i:^Y20 3Sr^!)DL^^T"ft&. |Qft^J6{±. USSMl 
tJt^LTPt^j/y^'J^ 7tm fc Wffl S *TC P t fi^FSti 1 0 nmJiTF i: J: 0 * $ < . 
X, OSCfgkJ: OflLhLfclS*, JWStttiBSSrrHC-TSOtiOfi^ilftfcsflroT 
. X, l&ffift 5 TiiBBtt^^flwoKfl-fiSfc K«t"C«K: Y 2 O 3 £851111 UKJI>&» 
WiMtcN d 2 O 3 Sr^siDLT . N d 2 O 3 SrgSjD LtJ&%. mm 5 ItmWMS «fc 

03fcNd203 tfmuZtlii 9 . J&»0«t*&S£tt Y 2 O 3 *«aainS flT I * *#*«J!«ltt 
t&±<}: 9 igixT ^ & .1 1 . YkNdJWCtt. Mg. Ca, Sr. B aOT/W 

U±JS^JK25.t/'La. Pr N Sm, Eu. Gd«0#±^7C^coSsM-J:-3T tlHl^^* 

[0072] 

Hc-T5oui o&^i&mt**) . sw^jwfcffliaaEoii«tk lt(±«^S!^^- 

[0073] 

[*1] 





N2 : C02 

(.%)•• (%) 


■ NO : CO : C3He | H2 • 02 : H2O 

■ (ppm): (.%)• (ppmC)*l: (%)! (%)\ (%) 




bal.: 10 : 


i 2200 : 2.80 : 


: 2500 : 0.27 : 0.77 : 10 


'J— 


bal.i 10 ! 


2200 ! 0.81 i 


2500 : 0.00 i 1.70 : 10 



*1 : mm<r>m.(Dfy<D 



[0074] 
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Ce02g i SSA*1 ! PtiK^F-tS 
(tnol%) 'l (m2/R> I (nm) 


HC-T50 

(°C) 


mmmi 


60! 18! 15 


287 




45| 26j 9| 


255 


mmm3 


501. 25j 9 


256 




551 23! 8 


258 


.mm. 


0| _28j 53 

25|!^]!!!!25T"]"."""46j 

M j?T " jjj 


301 
297 
289 


\mmAr 


100! 9! 21! 


291 



*1 : BET1 ^SI=<ky^tofcJ±*®tt 

1«)^Y2O305S^^a^Lr^5e.■rfflfiE3!> t ^^f-5w^:*''^>SI24^p ) 4lclisaeL^c^^ 



[0075] 





» 


SSA*1 jF 
(m2/e) ! 


(nm) [COanol/Cemoli 


HC-T50 

(°C) 




(Ce,Nd,Y)Ox - 4"0fiP (Zr.VOO* 


. I 

27i 


?l- 


1.2 S 


251 




tt£ (Ce.Y)Ox - (Zr.Y)Ox j 


28i 


9] 


— IH 


255 




i+j8£ Ce02 - Zr02 ! 


1 85 

L£L{_ 


— 4- 


0.5 ! 


287 




(Ce,Zr,Nd)Ox j 


251 





1.2 i 


281 


it%LM6 


(Ce,Zr,Y)Ox ! 


271 


16! 


1.2 i 


283 



*1 :BET1 ^,4l=«fcy*«)fzit^®» 



[0076] 

[H2] ce o2mz£&imwmn$£ikZ7f;-tmx'h&. 
[03] c e o2mz£ h ptw?&0yg.\k$:5f?$-mx'hh <. 

[04] C e 02i£ <£ aiiJItefS (HC-T5 0) $r^-r0T$>* 
[05] m\\^t>Z£&&mWfe<7>^t$:^i-®X'$)&. 
[06] ^JD7C«^ J; 6 P tlfr^gc^-ftSr^-f 0-C&& . 

[ 07 ] ^dtc^ic <t & teistt^ ( o s c sg ) ^-tmx'h § . 

[08] mtoyiM< l z£&fm'm& ( HC-T5 0 ) Z^WTfoh. 
[0077] 

1 ¥4^«fflf*4"fr35 
3 
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[HI] 



[02] 
[03] 




[04] 



Co02«l::<fcStt3cffi«©R<fc 




t — i — i 1 — i , j 



1 * * 



0 10 20 30 40 50 60 70 80 80 100 
Ce02* (moIX) 



* 60 

3 50 T 

J 40 f 

m so \ 



<* 0 



-V 



\ 



L V 



0 10 20 30 40 50 60 70 80 90 100 
C«02ft (mol*) 



I 300 f 
£ 290 



310 f 



£ 280 
£ 270 



I 



260 



250 



>wtw 



■ - . v ... 

I 1 ! 1 1 1 1 L 1 T I I I . » . . . I ■ 



0 10 20 30 40 50 60 70 80 90 100 
Ce02ft (moltt) 



i 
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[05] 



[07] 



28 




mmms xmme s*jfi«i ttrn^s it&me 



Y 15 



1.0 



o 



CM 



O 0.5 
O 



1J0 




03 






J 




[06] 



[08] 




SfcS^Je J*2S0ii itlK«5 ttte«6 



JB/DTEjfclCfc&jasyHC-TSO) 




ssjsws m&mi ttnms w&m 
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4G069 AA03 AA08 BA05A BB02A BB02B BB06A BB06B BC01A BC08A BC33A 

BC38A BC40A BC40B BC43A BC43B BC44A BC44B BC51A BC51B BC69A 

BC71A BC72A BC74A BC75A BC75B CA03 CA09 EA01X EA01Y EC29 
ED06 FA01 FB05 FB08 FC08 

4G169 AA03 AA08 BA05A BB02A BB02B BB06A BB06B BC01A BC08A BC33A 

BC38A BC40A BC40B BC43A BC43B BC44A BC44B BC51A BC51B BC69A 

BC71A BC72A BC74A BC75A BC75B CA03 CA09 EA01X EA01Y EC29 
ED06 FA01 FB05 FB08 FC08 



